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SOLUTION: Based on the detected temperature by a temperature detecting 
means 24 a control means 25 determine whether a warming-up operating 
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reformed gas does not have excessive water so that dew formation is 
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1 

[WltfM^teB] 

JOT & j&fflff* Afll LT^rl) IffltifflfflKfilt 
tot. 

St. 

mtxte&z t imti-i 

is i AMfrsti: zmmogftz » its** tatw 
a. 

■timmat* mmmtamcom^^mix. mi 

mimfti&mh^M^m&jmTcvmz, muses 
o m&ztitzz t mwLb-tm^m i tiaamaa 

^t&mmmmm&wmwx'fo-ox. mm&m 
J: ■? mtfiztitzz b tmkb-ttmv* 

[0001] 



(2) #^2 0 0 0-34 0 24 6 

2 

£ SJffllMfflSfflKfigat^W-ri. t> COT'S)!. . 
[0002] 

imnmimt&i^ffMfmmt. ry-ns. 

&a«HLT&4fcW. ry-HKflWCfti^R. * 

TUtfi J: ■3K5roTV^. 7y-KT»4Lfc#* 
-f PSiH'WWRSaBa LXfi V - Htsaw- 
SOT', *4HPW)lft»0-f *>«fiat*«-5>t«>fcK 

[ 0 0 0 3 ] fcC6T\ f^>6Jttft«t<?>**fttii[ 

znmmfimm^xisiwf&zbizi:*), *m m 

20 [0004] ^<0flg^j^«t6AflH^ffS»»Hiii 

*«BLT»i»r*. H3Wi#*c7)«fflffi«^aio 

10>flMcH£ii**. 0 Hi. mmx 

xfc«4S*4«WKf 1 0 2 i . <fc 

i o 3 i: . &nmk*fatxmummm& 

S4rtW6i»«»10 4fc, SiRKMtt&SrfiMT. It 

fcJ:9i(Mfclil>*'t*-»ftil8RH!*»10 5 (1ST. C 
30 O^iffii: tmth ) b . ttttttttM 1 0 6 fc 

[0005] Jam 1 0 2 fctt, «fflM$#<f;t hil 

ibmzm&swmryir 1 o 73WR0ft»t^Tv^ 
a. $wt*i o 3t«i. ntstnai o 9*qxo# 

lt&*U icoWiSliEl 0 9l=Ji. ffiffl 1 0^^-L.T 

^ 1 0 8K«. «»Hi:*<?>a^«* t ««S*l.TV^. 

Sffli LTJi. «i.«y ? J-)Vm<r)T)ia-)Vmt 

y ^ > . y . ^ v 'J >»<o«Mfc***(i:^* 

40 36«fflv^fi4. KMffi^Sl 0 6fc«i. ^JtfflM 
ORfc£g|il 0 5tli, S*l 1 1 *rtLTH*WF#?ffl 

[ o o o 6 ] act, jRm«fiffl«im^s 101**6 

mLx^mm^m^htTcommmmt^ ± 

■f. M«ji«aiJ10 6fcT*«ttffljStfit««IU SteL 
fc*MMMWT**E« 1 1 2 LT8C«» 1 0 4 CjS 

o. te«^io4at/coi^gpio5*ii^i-i». pi 

50 «g|51 0 2fcTaa«9«flfe««L, «4Lfc 



(3) 

3 

[0007] ^LT. 1 0 4^&fCM$?>&&# : 

mo o°azmt& tmzmtu i o 3 ossavwam 

£T\ 1 0 6^&i»4^{£&£f§ 5 ±-f& 

tftfc, a^s*fi6«s^y^ 1 0 8*»fewnsaii o 

1 0 27i^^§^i^*'XcO|fttJ:o-Cil^?S^ 
[0008] * L-TSSf 1 1 4 i<0*j|»H«6- 

# * £ kmsp i o 4 was . &ff as i o 4 mwRfla 
&tfxim^&tm*\zmmim i o e& 

X. m&km&nftttTfflmiWItZtczJi&Si 
IStiftMtf 3tfb!f*tt, K*l 1 3 -Hi- 

LT c oi&ias i o 5 (cs&fu c omiM io5iza 

t«m«a5it:fttM-s. 20 

[0009] £<»4&»g«l 0 1 fcfcivtli, *M 

m^tf*m$mizmhm^>v\k (ot. s/c 

JtfcEfcfS) Si. 5~-2. 5tf5«Ht»jei,T. * 

id :tk=i : i ) xKimit-ri.ztizxo. mmfc 
mm<,z&\,^z(Dm\ftco*Mmz&m'xwzmftz 

fcHft*frf S i i: fc ± 0 , 5 1 «£$HF«««R 

J: -3 fc$r->T^S. 30 

[00 10] 

S/Clfc*!Bf<r6fc»t»ft»l 0 3fltWW5* 
(ck D # < ^^MIiWfMf k * 0 , C *U~ <t 0 SWfc» 1 0 

i o i ««iit:fi«iats^4!:v^aai36<*ofc. 

[ o o 1 1 ] at . m»v>M®mmm®®.«mw. 1 o 40 
ltfcv^TJi. Kaa!io4sycoi^iggi 0 5^1 

tK£ttlHK&E 1 0 6 1 ± Offp c oi^as 1 0 5 
tfiKffffi 1 0 4 J: 0 fcT«llfc:RttMvCV**fc*>, BSC 

na? 1 0 4 a*sii8 s*rci*BiK*iai 1 0 1 tfm&im 
{zmitzm^za^xij. coifts»io5atf*«T 

£>tf)&g#8 orEtTTfc icOTOT'* 

Em^*oa«^x^coi^ia5i osaiflEff 1 1 1 

£iIiS"t£fc. COI^igpi 0 5Rim<g 1 1 lfct* 



#^2000-340246 
4 

[0012] *8Htt. JJW)aH*)»ft1-4Jt*fc* 
[00 1 3] 

mz, ttwmTnmR&mi't:. *w>m®®m 
■%tsi8.mz.Z!k3&tz>3t.9& (mmmx-M^m 

4) fcaHLTfc*. *fc. ico»eX«gK(i, mTlB 
Wa^^+<0«WHt*«-4*eo^Jt (BIT. S/ 

cjtfcieiH-&) ^iis-rsi«Bft^#a (saBBST- 
liSBi . m2«stssi 2, 1 3 ) fc, msxmmr 
wswamm (mmmx^tmrnmA 1 > tnim 

taxm&tm (9mmx-m3mst2 4) t, s 

t«»w-*«i»*a mmmmxmm32 5) tm 

i^*ai (&.T. com^utim-ti) . mmm 
[0014] frfrmfwxmmzxtm . a*«iaj# 

Sr. ®WHE40lt*jJt6S/CJi:J: l )fi<-r4t, C 

[ 0 0 1 5 ] fctK raK«^Mc^ig«a!i£ttffltfc(t 



5 

(JiTF. S/CJtfciEfW-5) tt. 0. 7-1. 20le 
HTft * £ 4: L < . ffi**Ktt«fc*«t 

S^XOS/Cifcti, 1. 5-2. 5<7)&BT'£>S.r 

[ o o 1 6 ) a*, frtaiffls^^sti. snm^mE 

51 2 ) fc % R*»k*^-&»*«SEJMk»ft:tttt^ 
SSS2£fc» <ldt»»-Ct±»2iSH§mi 3 ) k*»i5> 

mm&mrmiz , gut em i ££t*fttAH£3; 2 « 
»«*» ^MBM^sa^fiieM^srfriemftgptft^ 

[0017] ^-Cco rjggjfflgiinKftKj ktt. 5Mff 

[0018] ^Mmmmmmmsimmm&te^ 
mmmzx^xtnmtix^x. mmnm 

4 S/CJtJ: U Jg»aPEtt»fcfelt4*affl«| 
-&#XOS/C.tt£, IBeWiR««ttJtt&S/CJt«t 

[0019] Hlc^^Hg^^^TOaf^Hti^ 

s& (*m«tii^'>f^^se«3 7) ^<o?$aj« 

HBBWTIlSfra -/ ? 2 1 ) fc HfctT^i . * LT . 

ifx^mw ^mmxmim&mzmt&x 
4. 

[0020] *mmmwimm®wmmte. 



(4) #H2 0 0 0-3 4 0 24 6 

6 

®mm&i}xmi£Lxmii3xzkm-hmxm$i 

IS^SJS^^aiL (Htfi^ffiTliXrvrs l 6 ) . 

(59HWtti*7-yrs2 0) , IWE*JKB8te;«rx 
«S/Cifc£. f»ra«l^£$M££(c&ftSS 
/C Jt J: 9 ffi< ftlffll L < SOtHWm*-? •/ 7° S 2 1 , 

s 2 2 k w&ww%sm6M&iMtt:%fflmiJi 

BCSrofetSt (».W«f7 7S 1 7) s ft 

JtfcS/CJtJ: »3«<I«IN-* (SBBBSTCH^f- -y7° 
Si 8. S 1 9) idtflMESfutik^fSfc-fS. 
[0021 ] **»&«BSHeStflSBfc: ifttf. ig«BW6« 

4 a»ay«6r < raw* . -e«fc*flSfiiScsiiBco«»o 
20 £ s t , s/c it* , j&ffiaBRsitc 

1 0 0 2 2 3 4fc, *«BJ3ora«ffifflMiS«g« 

li. mmtmm-&#xz£&-t&izwzix . fnes« 

30 L -y T S 2 1 , S 2 2 ) . lulB^ 

x. memmtmti mmmmx'\t^T^rsi 
8, si 9) xom^tLtzzmmtth. 
[0023] *»*>6«miraaiK i*ur, mmmt 

jot. iR«ffli6«»ic*jj«*flSfl«&xr^s/c 

it*, ^aa*Rtt®tcfe(ti»S/CJtJ: , 9ffi<L, J6tt 
jBE««t:*Jtt&*l»Hffi^^«)S/cJt*. RH 
40 C4Hlfc4itt4S/CltJ:9B<t-4. i^iofcL 

•e* . **fHB£#x*> s/c jt*«stairt-4 ^ fc 

[0024] 

«Wftffl«fli»JBBlSrHiB&#!HLT»W-fS. Hi 

50 ^tLxmm&xzztmt&mtmt.mm 



(5) ^2 0 0 0-34 0 24 6 

7 8 

«£lTSCO|&£g|56fc, ltt}Mmm8t£3ifat L WUt («T, S/Citbtmth) £Sffi*4t>0 

"OtJS§*rCV>4. T*4. 1 OfcliK^#3fc«5*l, 

[0025] mmi izm^L^mmfm^mt 9>?n MtB^kJ&m&mwztix^i. 

t>h& tmzmmm\?>9 9imntfvbtix\^ smt lti*. flaujix^-^cwi^-zM^t; 

4»Wi#*#SWfc*3 . [0027] &«SP4 fctt, i&ftMjfeWItt MlTti 

[0026] ^«3 fcti, KS 1 £&|PT£>.g>!fS lttt 10 0 , £Wa«MB»i 2 0 0mttjW»3flTVvC , * 

SiKl 2b. JB2flBft*^»*»2iMti6Bl 3t*«R «m^^*^+OiBRi:*fcC:OiS«»4tfl8ft 

•Jfflt&fu SginSltJSSl 2fcfcffl» 39^^-LTM £ft*>i:, BMM^fcTOTORJE* ( 1 ) - (3) 

m?y? i oaqxwtt^fi. m2«tt^Bi 3i:iis iz^m^mm^ix. ftw#x#«-r & 

£*is»s$i*hski2 (mm&m) mmm. s-tum^mtroRj&z^Lx^h. 

ttmS. 1 3 ($2$tt«) tcj; OM&ffitt^gbPfl&S * [0028] 

CHsOH + H2O -» 3H 2 + CO2 - ( 1 ) 
CH3OH + 2O2 -<• 2H2O+ CO2 •■•(2) 

CH3OH -» 2H2 + CO ••■ ( 3 ) 

[0029] KJSiC ( 1 ) 12, Ji»4T"&&;>< 20 & 4 2 0 0X:&L±.iZimtZtlXt5 0 , 

J:*fcJ:a9[ltRJ^*oT** (H2) #£jftU M «I^COH^6^IMWlft*<l 0 0~1 5 01CS* 

jess ( 2 ) ^ 9 y-)i<?>mcKmx'h'>x*. ( h 2 x-hzt&iz. 1 o o-cgmcftsit 

o) #£«u rje^ ( 3) ii, **y-/wMHJ?Rj6 tfhhfrbxhz. coi^p6Wi. eK?LfcvtfHR 

■c* 9 , faMco-Btft^ (co) . Kfis wxum&ftL tux a 9 , £ £oiwt)Wi 1 0 0 

js (Rjea ( 1 ) ) {iMRjc-C'ft^t^^^cofio rsKcftURSii-cv^. ®.ntfz$>cr>~®ikmtfz 

fit&##gfc 3ft, > * y-;K0|WK ( KGa* ( 2 ) ) «aH»aWt«BSEK J: 0 IWfcSft."CZiWfcSabW±*t4 

T, *^ (ARB) , <*) fttf-HWt**£Stf 3c$ts7ti, CO<t&i£86frt>£toZtvk&.9tfX&to 

&RtfxiME&th. tot i. mimmzmvzm&ii, $m#xncoitt 

[0030] £0JKB&fl£B 1 «i, £ft»B$bti:. 30 *g|56 *JHfci*j&-C 1 50-20 OrfcjD^JlTfc 

**m-&#;*<OH«Bi:*WE;Wfc (OT, S/CJfc 0. «^*8*ffi5 10ft»iB*#8 0~l 3 0°Cg 

ixnmfi&u&tMk ( «;nfc» j»4 ? /- [ o o 3 3 3 &$&»7 ssia Lt&sitiA\±. m\m 
9. \m7mm.£-ktt&Mtfx zummrn s 1 wmtt ixm,mbti& .ta, wmm. 5 1 a^a 

ifctJ: "3, «m«t5 l«fiH««J!mi8t*£ft» «EaS2tS££«4 2iffllft>tlX\,vX. flm«t5 1 

J: a tfco-cn*. ^6iWlS*ife5l^^t^»aj^*«jK»2t 

[003 1] M»^MgR8C!2. ffizL&Wffltm 40 ttt&L. ««E»2tT5|sR|B^ijijKT&4 J: olz* 

#mt ^ti^tmzmimm^mb^b ->t^*. 

H*L*VvflH^atWDl*)Wtfeil.TV^. iS« [0034] «fld»3ta±»liB«^2 2tf. K 

SS4 fc CO|^*gP6cora. WfciSm^raTSMfcli, TO4tli»2iB«at2 3j6», «fUE i »4 1 WiiSS^ 

E»34£:frl,T3B8Jffl5a«R9ttttS>fU COI^fe ^g^*4»3iB«tt24*«-e*l-eWR»)*r»t^-C 

»6<0TaWlfcU. B8P3 6*^U-Cft3aft»7iflR9 ^X. Zilhtdl. 2, 3iag|h22, 23, 24{i©J 

me>tix^z>, 2t>izm£MmnTmmimmi m25mmnx^&. ta. wm2 sta. tn 

94i^itLxm^&»=mff3«mwt5iifitm^ti 1. 2«»asT*4«i. 2«*fgai2, i3*%« 

[0032] sssai«5J4, aatS4*»^ffi»siTjtBS[ aatawoT. iflsft^ar-ab^mi , 2«g 

* . flgoftB 5 *R»tfca*tt, mm* so 12,13 »M»t£ t>coT-j> 0 , ^ffias*^ai6 



9 

*imi8L&&Tcomz, mi . 2«gt$gsi 2. 13*^ 
■%m$k-*fmm.£MtKt # iz. m 1 "Swsib 1 2 t ± 

ftttWtH:7 O'C-8 O'Ct SilS. 
[ 0 0 3 5 ] Sftffif 4 1 tli % A-fAxf; 3 7 
jJ^L/CJR9ffftMvCV>*. £*)Wtttf3 7 it 

*E* 3 7 ro^saWMctt . =*y Wt* 2 1 jWR 0 flit 
Mva*4. £OH*;</l<r2 lttM*«2 5fc*83 

[ o o 3 6 1 *t=. mmmmwmm. 1 oums 

T . «fti&1(3£K 1 OttlW* JE»WE««ICS* £ X' 

2 1 izi. 93djE«4 1 fcA^f >tXEff3 7 i: 
2. SS3iagft2 2, 23, 2 4C0#«!aJlS*Tu 
[0 0 3 7] mzXT-yrS3lZi5^X. ttfliUoa 

«*«aji-ss(2a^2 3o»aj^TisW5aii»& 

SKT,£j«;i.fcj&»Sa»£, «»»2 5rt«iS«W6ia 
««KTiS«^3WWft*»ittflaB«fc 3*U 18 0 

~2 5 o-ccomx-wtZLZiii. mftu&Titf&gm 

i5S[«Bltt«« ! MS7 9^F2C r 1 j #A2l$fU ttffi 
«METi3WSm6fflaT,J3lTC*S*&fc:li. xf-/ 
TS6ti3WC. »«BWfiil*Hfe7?^F2t: roj 

[0038] tt*(lltta*flje75*''F 2j&» r o j T» 

saucawu ss*af4. sksiiss. 7, co^*a? 
6 , s« 3 4 , 35, 3 6Rmmm4. 1 «ts§n 
s. 

[0 0 3 9] mzxf-yysstzii^x. j«t»3<oa 

iflrr«£ill*.fca*5a»*, Mffffi2 5rtaftftMtt& 
WC. «flfl»«i« ! W£7 5/F It r 1 j j&yjjg 



(6) #112 0 0 0-34 0 24 6 

1 0 

Fit roj #A7J3ft£. 
[0040] 5M2HftftIKH£7 1 r 0 j T2> 
.Xr-y 7"S 1 2tfe^T. AMt«2tTjniKffl 

mwmmztixtmxxtfmiL. zmrnxxtm 

*3 2^LTSMt*3ft^OT8tt«tjilfe*i. *Hfc 
S3. KSfSM. ft£$&5. 7, CO|$ig|56. E9 

3 4. 35. 3 6JUfiKiffl»4 1 jWBMS*1&. 

[0041 ] fttXr 77S13 tfc^T, ^tiJ@eW4 

i oas* lamf * m 3 asit 2 4 tmwwgT» 

10 »ai£MtefflSTz fcjBifctfSa* . CMS 2 5 ftCD 

tmmTji, mmtfMz-szti&TimmK mmm 

4 1 tTSSBL&^Sgi: Sfu ft#Wfcli7 0*C~8 

ItzM-Slzte. Xf-'y7°S14tfc^T, 5g^«^S& 
«B«fl£75^F3(C r 1 j #A7J£ft, ^JUlSSTa 

51 5ttJ^T, S^aiK^4^«¥<M7 7^F3t 
r 0j 

20 [004 2] Xr-y7°S 1 6tiiUT. Mffl^ 
ii*fl£7 9^Fl. i»l(BI»6a*«5e75^F2. 
^MSBB»a8EHe7 5^F3»#A*«*. «f«PS2 

Sg7 7^F 1. iSHBi*fifi0E¥!K77^F2, SSaK 

^i&iasfl^7 7/F3 <ov^-«i*» 1 o«oa*«*« 

r0jtM^(Fl*F2*F3 = 0^),I 
f4KH^Sl««!K1fc«T-ftl»t*'JBrU» Xx-yT 

52 0tittf o 

[0 04 3] Xr-y 7"S 2 OfcfclvC. SM^-K 

30 *«a»?**i. «H»E«<iHii$n&. mmim. m 

«»2 53&»fe»l. 2«WgBl2. 13CiMf4« 
j£<b:fU Xr-yrS2 ltfc^TmiWitgSl 2*»fe 
JSM^m«3 tfla&SilifttX-f -y7-S 2 2fc*J 

^xm2«itsai 3*»ta^a*«flBftsfLT. *m 

il^^'^L. tt®g|54. »3C^^5, 7. COI^ 
*SP6.id«3 4. 3 5, 3 6At^KfIS«4 1(0«iS 
4fc, *MM£#*#H;frr}<y?2l 
*8TA>f y«E*3 74>t«afta52fcaSfe-h.. ?J<Bff4 

40 [0044] & £jS3ilfc#fBBa&#>W5S/ 

Clfctt, 0. 7-1. 20«ffli:Sii4. -f-LT, Kfi 
g|54 1(±. i«*flfflffl^X36«i»«*4 fciiSrfii fc 
ftfc. «Mbttffit|{8^^Sft (»*) *%^ix. iSEKM 
«UitTW»<7)EI&* ( 1 ) - ( 3 ) t^L/>;RJC* ? 3l 

[004 53 & 4*"t4iS«^tt. 
^X^S/CiO'O. 7-1. 20teHi:SiiTV^T. 
i»««4fc:ttlftSfi4^II»W)^*!&». iSKRlGtfc 

vitomwus&i*. (t^itt. nam (^^y- 

50 :*=1 : 1 ) tmmKK&tzMZ, KWRJE 



1 1 

mm 4. 35. 3 6ft#*aii»4 io»*wis<t 

[0046] ZCOX 3 lz LT«tGPE«%R$n. $ 

1. SIS2. S&3iS£ft2 2. 2 3, 2 4*>#tM}ffl*T 
u T 2 . T 8 a<<j&HC_h#tS. 

[0047] mz, wv c ^T-yrs2i / zm t ). mi. % 

2. »3ittKtt2 2, 2 3. 2 4<a#$tfi&gTi . 
T 2 . T3#R*&**14. <Wc*f-y:7S3fc:tjVvc. 
»2ffl*ft2 3^*aj^Ti3W»«B!ttil«T,fejBi 

tz^fr* . mmu 2 5 ncr)&m^&m.mzi> \, ^ 

[ 0 0 4 8 ] % 2 ffijgff 2 3 «*«iliftKT2 #3tSB«ft 

r lj fc^ilSfc Uf77S4) . XxyTS5fcfe 
WC, S&t!)^gE8/\(7)i&l!iffljra<7)tt^'f?il:$*l 

^W^'tt&SflTfc 9 . i ^^ilS! 1 3 8 * ft IX 
K**4£iaMl4. 

[00 4 9] mzXy- •yTS8l l zHUX. Slfflgft2 

2mmm.Ti #stfljHKwi*T, zmitz^fr*. 
9. m& 2 5 ft<mitmii)i8jgmfemzm-ixnmi\%.t 

h . W. 1 i&Eft 2 2 co^ffliaSTi tfSWfflftMBKT, £ 

»tT, ^,«teaSfi^7 5^F i# r i j h^tlh 
t (Xf77S9) . Xf77S10tiiW, jK$8 

[00 50]»:Xf7TS 1 3tBWC. H3SSfh 
2 4^&ajig«T3#5g&»l«}&£Tz 

H*W^«. *3ffll»2 4««IBJiaSET8*«®»3i 
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(54) REFORMING DEVICE FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel reformer 
having a short warming-up time, and prevent water 
vapor in a reformed gas from forming dew in a warming- 
up operation. 

SOLUTION: Based on the detected temperature by a 
temperature detecting means 24 a control means 25 | 
determine whether a warming-up operating condition or 
a stationary operating condition. In a warming-up 
operating condition S/C ratio of water-fuel mixed gas is ^ 
lowered than that in the stationary operating condition by ^ 
regulated supply means 12, 13. Thereby, the quantity of 
water supplied to a vaporization part 3 is decreased so 
that the heat quantity necessary for generating water- 
fuel mixed gas is little, thereby, the heat quantity for 
warming-up the vaporization part 3 is obtained more, and the warming up tinge of the fuel 
reformer 1 is reduced. When the water-fuel mixed gas is reformed to a reformed gas, the 
reformed gas does not have excessive water so that dew formation is prevented in the 
reformer, especially in a lead-out passage 41 in the downstream side of the reforming part 4 
or equipment. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The evaporation section which is made to evaporate the original fuel containing water and a 
hydrocarbon, and generates water fuel mixed gas, It is the fuel reformer for fuel cells which comes to 
provide the reforming section which generates the reformed gas which reforms said water fuel mixed 
gas and contains hydrogen. An adjustment supply means to adjust the mole ratio of water to the original 
fuel in said water fuel mixed gas while supplying said Hara fuel and said water to said evaporation 
section, The fuel reformer for fuel cells characterized by it being prepared in the derivation passage or 
the device of the downstream of said reforming section, and coming to have a temperature detection 
means to detect the temperature of this derivation passage or a device, and the control means which 
controls said adjustment supply means based on the detection temperature of this temperature detection 
means. 

[Claim 2] Said adjustment supply means consists of the 1st feed zone which supplies a original fuel to 
said evaporation section, and a original fuel and the 2nd feed zone which supplies the mixed liquor of 
water to said evaporation section. Said control means When said detection temperature is below the 
temperature that can be operated steadily, said Hara fuel and said mixed liquor are made to supply to 
said evaporation section from said 1st feed zone and said 2nd feed zone and said detection temperature 
exceeds the temperature which can be operated steadily The fuel reformer for fuel cells according to 
claim 1 characterized by being what stops supply of the original fuel by said 1st feed zone. 
[Claim 3] It branches from the combustion section which generates the combustion gas used as the heat 
source of said evaporation section, and the middle of said derivation passage. It has the passage selector 
valve arranged at a part for the tee of the bypass path which supplies said reformed gas to said 
combustion section, and a this derivation path and a bypass path. The fuel reformer for fuel cells 
according to claim 1 or 2 characterized by being constituted so that said reformed gas may be supplied 
to said combustion section through said bypass path when said detection temperature is below the 
temperature that can be operated steadily. 

[Claim 4] It is the fuel reformer for fuel cells which is made to evaporate water and a original fuel, 
generates water fuel mixed gas, reforms this water fuel mixed gas and generates reformed gas. Detect 
the temperature of the derivation passage to which said reformed gas is supplied, or a device, and when 
this detection temperature is the warming-up operational status below steady operation temperature The 
mole ratio of water to the original fuel in said water fuel mixed gas is controlled lower than the mole 
ratio in the steady operation condition of a fuel reformer. When detection temperature changes into the 
steady operation condition beyond steady operation temperature The fuel reformer for fuel cells 
characterized by being constituted so that the mole ratio of water to the original fuel in said water fuel 
mixed gas may be controlled more highly than the mole ratio in said warming-up operational status. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel reformer for fuel cells which can short-**** 

warming-up time amount especially about the fuel reformer for fuel cells. 

[0002] 

[Description of the Prior Art] The fuel cell of a solid-state macromolecule mold comes to provide the 
stack eel which comes to insert the polyelectrolyte film with an anode and a cathode, supplies oxygen to 
an anode at the hydrogen and the cathode which are a fuel, respectively, causes electrochemical reaction, 
and generates it. Since the hydrogen ion generated with the anode passes the polyelectrolyte film and 
moves to a cathode, in order to maintain the ion conductivity of the polyelectrolyte film, it needs to 
supply water to the polyelectrolyte film. 

[0003] By the way, as a hydrogen source of supply of a fuel cell, the fuel reformer is used from the 
former. This fuel reformer generates the reformed gas containing hydrogen (fuel) by evaporating a 
original fuel and water, such as a hydrocarbon system compound or an alcoholic system compound, 
forming water fuel mixed gas, and reforming this using a reforming catalyst. And this fuel reformer 
includes a superfluous steam in reformed gas, in order to supply water to the polyelectrolyte film of a 
fuel cell. 

[0004] This conventional fuel reformer for fuel cells is explained with reference to a drawing. The block 
diagram of the conventional fuel reformer 101 is shown in drawing 3 . The combustion section 102 
which this fuel reformer 101 makes generate combustion gas, The evaporation section 103 which 
evaporates the mixed liquor of a original fuel and water with the heat of said combustion gas, and 
generates water fuel mixed gas, The reforming section 104 which generates the reformed gas which is 
equipped with a reforming catalyst, reforms said water fuel mixed gas according to this reforming 
catalyst, and contains hydrogen, It has a selective oxidation catalyst and the carbon monoxide removal 
section 105 (it is hereafter indicated as CO removal section) which carries out oxidation removal of the 
carbon monoxide which sub**(ed) in said reformed gas according to this selective oxidation catalyst, 
and the starting combustion section 106 are constituted as a subject. 

[0005] While having a catalyst for combustion, the fuel tank 1 07 for combustion is attached in the 
combustion section 102. Moreover, a fuel injection equipment 109 is attached in the evaporation section 
103, and the mixed liquor tank 108 is attached in this fuel injection equipment 109 through piping 1 10 at 
it. The mixed liquor tank 108 is filled up with the mixed liquor of a original fuel and water. As a original 
fuel, hydrocarbon system compounds, such as alcoholic system compounds, such as a methanol, 
methane, ethane, and a gasoline, are used, for example. Moreover, while having a catalyst for 
combustion, the feeder which supplies the fuel for starting combustion and air and which is not 
illustrated is attached in the starting combustion section 106. Moreover, the fuel cell 51 of a solid-state 
macromolecule mold is connected to CO removal section 105 through piping 111. 
[0006] Next, actuation until it puts the fuel reformer 101 for fuel cells into operation and results in a 
steady operation condition is explained. First, warming up of delivery, the reforming section 104, and 
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the CO removal section 105 is carried out for the starting combustion gas which burned and generated 
the fuel for starting in the starting combustion section 106 to the reforming section 104 through piping 
1 12. Warming up of delivery and the evaporation section 103 is carried out for the combustion gas 
which burned and generated the fuel for combustion in the combustion section 102 to coincidence 
through piping 1 13 at the evaporation section 103. 

[0007] And while the temperature of the reforming catalyst of the reforming section 104 amounts to 
about 200 degrees C, when the temperature of the evaporation section 103 reaches the temperature 
(about 200 degrees C) which may make water fuel mixed gas evaporate While suspending supply of the 
prime fuel to the starting combustion section 106, mixed liquor is supplied to a fuel injection equipment 
109 from the mixed liquor tank 108, mixed liquor is injected in the evaporation section 103, with the 
heat of the combustion gas supplied from the combustion section 102, mixed liquor is evaporated and 
water fuel mixed gas is generated. 

[0008] And this water fuel mixed gas is sent to the reforming section 104 through piping 1 14. In the 
reforming section 104, air is supplied from the starting combustion section 106 at the same time water 
fuel mixed gas is sent, and the reformed gas which reforming of the original fuel is carried out under 
existence of a steam and oxygen by the reforming catalyst with which the reforming section 104 was 
equipped, and contains hydrogen according to it generates. Reformed gas is sent to CO removal section 
105 through piping 113, and carries out oxidation removal of the carbon monoxide which sub**(ed) in 
reformed gas in CO removal section 105 with a selective oxidation catalyst. And reformed gas is 
supplied to a fuel cell 5 1 through piping 111. 

[0009] In this fuel reformer 101, the mole ratio (it is hereafter indicated as a S/C ratio) of water to the 
original fuel of water fuel mixed gas is set as the range of 1 .5-2.5. Theoretical reaction molar quantity of 
water [ in / for the molar quantity of the steam in water fuel mixed gas / a reforming reaction ] (by the 
mole ratio) Original fuel (methanol) : by making the steam for this excess remain in reformed gas after a 
reforming reaction, and supplying the reformed gas containing the steam for this excess to a fuel cell 51 
by supposing that it is more superfluous than water =1:1 Water can be supplied now to the 
polyelectrolyte film of a fuel cell 51. 
[0010] 

[Problem(s) to be Solved by the Invention] However, it sets to the conventional fuel reformer 101 for 
fuel cells. Since it is higher than the heat of vaporization of the methanol whose heat of vaporization of 
water the amount of the water injected in the evaporation section 103 increases in order to make high the 
S/C ratio of water fuel mixed gas, and is a original fuel, In order to generate water fuel mixed gas, many 
heating values were needed, the heating value for carrying out warming up of the evaporation section 
103 by this decreased, and the technical problem that warming up of the fliel reformer 101 took long 
duration occurred. 

[001 1] Moreover, in the conventional fuel reformer 101 for fuel cells, although the starting combustion 
section 106 performs warming up of the reforming section 104 and CO removal section 105 Since CO 
removal section 105 is formed in the downstream rather than the reforming section 104, When warming 
up of the reforming section 104 is carried out and the fuel reformer 101 reaches operational status, 
warming up of the piping 1 1 1 in CO removal section 105 and its downstream may not fully be carried 
out, for example, such temperature may be 80 degrees C or less. When the reformed gas which contains 
a steam in this condition passed CO removal section 105 and piping 1 1 1, the steam dewed for CO 
removal section 105 and piping 111, water piled up, and the technical problem that the catalyst ability of 
a selective oxidation catalyst falls with this water, the removal effectiveness of a carbon monoxide will 
fall or the passage of reformed gas will be blockaded occurred. 

[0012] This invention is made in order to solve the above-mentioned technical problem, and warming- 
up operation time is short and it aims at offering the fuel reformer for fuel cells which the steam in 
reformed gas does not dew within equipment in warming-up operational status. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention adopted 
the following configurations. The fuel reformer for fuel cells of this invention comes to provide the 
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evaporation section (an operation gestalt evaporation section 3) which is made to evaporate the original 
fuel containing water and a hydrocarbon, and generates water fuel mixed gas, and the reforming section 
(an operation gestalt reforming section 4) which generates the reformed gas which reforms said water 
fuel mixed gas and contains hydrogen. Moreover, an adjustment supply means to adjust the mole ratio 
(for it to be hereafter indicated as a S/C ratio) of water to the original ftiel in said water fuel mixed gas 
while this fuel reformer supplies said Hara fuel and said water to said evaporation section (an operation 
gestalt the 1st and 2nd fuel injection equipment 12 and 13), A temperature detection means for it to be 
prepared in the derivation passage (the operation gestalt derivation piping 41) or the device of the 
downstream of said reforming section, and to detect the temperature of this derivation passage or a 
device (an operation gestalt the 3rd thermometer 24), Based on the detection temperature of this 
temperature detection means, it comes to have the control means (an operation gestalt control section 
25) which controls said adjustment supply means. Here, "the device of the downstream of said 
reforming section" means the heat exchanger prepared in the downstream of the reforming section, the 
carbon monoxide removal section (it is hereafter indicated as CO removal section), an auxiliary burner, 
and the other devices prepared if needed. Furthermore, as a original fuel, hydrocarbon system 
compounds, such as alcoholic system compounds, such as a methanol, methane, ethane, and a gasoline, 
etc. can be mentioned, for example. 

[0014] According to this fuel reformer, based on the detection temperature of a temperature detection 
means, a control means judges whether a fuel reformer is warming-up operational status or it is in a 
steady operation condition, and when a fuel reformer is warming-up operational status, the S/C ratio of 
water fuel mixed gas is made lower than the S/C ratio in a steady operation condition. Then, there are 
few heating values which the amount of supply of the water to the evaporation section decreases, and 
generation of water fuel mixed gas takes, and it ends, therefore the heating value for warming up of the 
evaporation section can be enlarged more, and it becomes possible to shorten the warming-up time 
amount of a fuel reformer. Moreover, since a superfluous steam does not remain in this reformed gas 
even if reforming of this water fuel mixed gas will be carried out and reformed gas will generate it at the 
time of warming-up operational status, if the S/C ratio of water fuel mixed gas is made lower than the 
S/C ratio in a steady operation condition, in the derivation passage or the device of the downstream of 
the interior of a fuel reformer, especially the reforming section, dew condensation does not occur during 
a warm-up. 

[0015] In addition, as for the mole ratio (it is hereafter indicated as a S/C ratio) of a steam to the original 
fuel of said water fuel mixed gas in the warming-up operational status of a fuel reformer, it is desirable 
that it is the range of 0.7-1 .2, and it is [ the S/C ratio of the water fuel mixed gas in a steady operation 
condition ] desirable that it is the range of 1.5-2.5. 

[0016] Moreover, said adjustment supply means consists of the 1st feed zone (an operation gestalt the 
1st fuel injection equipment 12) which supplies a original fuel to said evaporation section, and a original 
fuel and the 2nd feed zone (an operation gestalt the 2nd fuel injection equipment 13) which supplies the 
mixed liquor of water to said evaporation section. And said control means stops supply of the original 
fuel by said 1st feed zone, when said detection temperature is below the temperature that can be 
operated steadily, said Hara fuel and said mixed liquor are made to supply to said evaporation section 
from said 1st feed zone and said 2nd feed zone and said detection temperature exceeds the temperature 
which can be operated steadily. 

[0017] With "the temperature which can be operated steadily" here, the steam contained in reformed gas 
is made into the temperature which does not dew by the derivation path or device of the downstream of 
the reforming section, and is specifically made into 70 degrees C - 80 degrees C. When it judges that a 
control means has a fuel reformer in warming-up operational status when said detection temperature is 
below the temperature that can be operated steadily and the temperature which can be operated steadily 
is exceeded, it is judged that a fuel reformer is in a steady operation condition, 
[001 8] The adjustment supply means of this fuel reformer for fuel cells By being controlled by the 
control means, supplying a original fuel and mixed liquor to the evaporation section, when a fuel 
reformer is warming-up operational status, and supplying only mixed liquor to the evaporation section, 
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when a fuel reformer is in a steady operation condition The S/C ratio of the water fuel mixed gas in 
warming-up operational status is made lower than the S/C ratio in a steady operation condition, and the 
S/C ratio of the water fuel mixed gas in a steady operation condition is made higher than the S/C ratio in 
warming-up operational status. Thus, the rate of the original fuel supplied to the evaporation section and 
water can be changed easily, and it becomes possible to adjust the S/C ratio of water fuel mixed gas 
easily. 

[0019] Furthermore, the fuel reformer for fuel cells of this invention branched from the combustion 
section (an operation gestalt combustion section 2) which generates the combustion gas used as the heat 
source of said evaporation section, and the middle of said derivation passage, and is equipped with the 
passage selector valve (an operation gestalt three-way cock 21) arranged at a part for the tee of the 
bypass path (an operation gestalt bypass piping 37) which supplies said reformed gas to said combustion 
section, and a this derivation path and a bypass path. And when said detection temperature is below the 
temperature that can be operated steadily, it is constituted so that said reformed gas may be supplied to 
said combustion section through said bypass path. According to this fuel reformer, since reformed gas is 
supplied to the combustion section and it burns at the time of warming-up operational status, it becomes 
possible to carry out warming up of the combustion section and the evaporation section further. 
Moreover, since there are few water vapor contents, the heating value generated in case it burns 
becomes high, and the reformed gas generated at the time of a warm-up becomes possible [ carrying out 
warming up of the combustion section and the evaporation section further ]. 

[0020] The fuel reformer for fuel cells of this invention makes water and a original fuel evaporate, and 
generates water fuel mixed gas. It is the fuel reformer which reforms this water fuel mixed gas and 
generates reformed gas. The temperature of the derivation passage to which said reformed gas is 
supplied, or a device is detected (an operation gestalt step SI 6). When this detection temperature is the 
warming-up operational status below steady operation temperature, with (operation gestalt Step S20), 
The S/C ratio of said water fuel mixed gas is controlled lower than the S/C ratio in the steady operation 
condition of a fuel reformer (an operation gestalt steps S21 and S22). When detection temperature 
changes into the steady operation condition beyond steady operation temperature, it is characterized by 
the thing which control more highly than the S/C ratio in said warming-up operational status the S/C 
ratio of step SI 7) and said water fuel mixed gas by (operation gestalt and which was constituted like (an 
operation gestalt steps SI 8 and SI 9). 

[0021] There are few heating values which according to this fuel reformer the amount of supply of the 
water to the evaporation section decreases, and generation of water fuel mixed gas takes at the time of 
warming-up operational status since the S/C ratio of water fuel mixed gas is controlled lower than the 
S/C ratio in a steady operation condition, and it ends, therefore the heating value for warming up of a 
fuel reformer can be enlarged more, and it becomes possible to shorten the warming-up time amount of 
a fuel reformer. Moreover, since the S/C ratio of water fuel mixed gas is controlled lower than the S/C 
ratio in a steady operation condition, even if reforming of this water fuel mixed gas is carried out and 
reformed gas generates it at the time of warming-up operational status, a superfluous steam does not 
remain in this reformed gas, and dew condensation is not generated in the derivation passage or the 
device of the downstream of the interior of a fuel reformer, especially the reforming section. 
[0022] The fuel reformer for fuel cells of this invention is faced generating said water fuel mixed gas. 
Moreover, in said warming-up operational status While supplying a original fuel to the evaporation 
section which generates this water fuel mixed gas, the mixed liquor of a original fuel and water is 
supplied (an operation gestalt steps S21 and S22). In the state of said steady operation Supply of the 
original fuel at the time of said warm-up is suspended, and it is characterized by ** which supplies said 
mixed liquor and which was constituted like (an operation gestalt steps SI 8 and SI 9). 
[0023] Since only mixed liquor is supplied to the evaporation section when according to this fuel 
reformer a original fuel and mixed liquor are supplied to the evaporation section and it changes into a 
steady operation condition at the time of warming-up operational status The S/C ratio of the water fuel 
mixed gas in warming-up operational status is made lower than the S/C ratio in a steady operation 
condition, and the S/C ratio of the water fuel mixed gas in a steady operation condition is made higher 
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than the S/C ratio in warming-up operational status. Thus, the rate of the original fuel supplied to the 
evaporation section and water can be changed easily, and it becomes possible to adjust the S/C ratio of 
water fuel mixed gas easily. 
[0024] 

[Embodiment of the Invention] Hereafter, the fuel reformer for fuel cells which is the operation gestalt 
of this invention is explained with reference to a drawing. The block diagram of the fuel reformer 1 for 
fuel cells of this invention is shown in drawing 1 . This fuel reformer 1 is constituted considering the 
combustion section 2 which generates combustion gas, the evaporation section 3 which evaporates the 
mixed liquor of a original fuel and water with the heat of said combustion gas, and generates water fuel 
mixed gas, the reforming section 4 which generates the reformed gas which reforms said water fuel 
mixed gas and contains hydrogen, CO removal section 6 which carry out oxidation removal of the 
carbon monoxide which sub**(ed) in said reformed gas, and the starting combustion section 8 as a 
subject. 

[0025] While the combustion section 2 is equipped with the catalyst for combustion which is not 
illustrated, the fuel tank 9 for combustion is attached. The combustion gas which the fuel for combustion 
supplied to the combustion section 2 from the fuel tank 9 for combustion burns on the catalyst for 
combustion, and generates at this time is supplied to the evaporation section 3. 
[0026] The 1st fuel injection equipment 12 which is the 1st feed zone, and the 2nd fuel injection 
equipment 13 which is the 2nd feed zone are attached, a fuel tank 10 is attached in the 1st fuel injection 
equipment 12 through piping 39, and the mixed liquor tank 1 1 is attached in the 2nd fuel injection 
equipment 13 through piping 40 at the evaporation section 3. The adjustment supply means is 
constituted by these 1st fixel injection equipments 12 (the 1st feed zone) and the 2nd fuel injection 
equipment 13 (the 2nd feed zone). This adjustment supply means adjusts the mole ratio (it is hereafter 
indicated as a S/C ratio) of water to the original fuel in water fuel mixed gas while supplying a original 
fuel and water to the evaporation section 3. A fuel tank 10 is filled up with a original fuel, and the mixed 
liquor tank 1 1 is filled up with the mixed liquor of a original fuel and water. As a original fuel, 
hydrocarbon system compounds, such as alcoholic system compounds, such as a methanol, methane, 
ethane, and a gasoline, etc. can be mentioned, for example. 

[0027] The reforming section 4 is equipped with the reforming catalyst, if it is heated by 200 degrees C 
or more and water fuel mixed gas is supplied to this reforming section 4 with the oxygen in air, the 
reaction shown in following reaction- formulae (1) - (3) on a reforming catalyst will advance, and 
reformed gas will generate this reforming catalyst. In addition, this reaction-formula (1) - (3) shows the 
reaction at the time of using a methanol as a original fuel. 
[0028] 

CH30H + H20 -> 3H2 + C02 - (1) 
CH30H + 202 -> 2H20+ C02 (2) 
CH30H -> 2H2 + CO (3) 

[0029] A reaction formula (1) is a reforming reaction by the methanol and water which are a original 
fuel, hydrogen (H2) generates it, a reaction formula (2) is oxidation reaction of a methanol, water (H20) 
generates it, a reaction formula (3) is the decomposition reaction of a methanol, and the carbon 
monoxide (CO) of a minute amount generates it. It is endothermic reaction, supply of the heat from the 
outside is needed, and a reforming reaction (reaction formula (1)) compensates this by the heat of 
combustion generated by oxidation (reaction formula (2)) of a methanol. Thus, the reformed gas 
containing hydrogen (fuel), a steam( water), and a carbon monoxide generates. 
[0030] At the time of steady operation, this fuel reformer 1 by setting the mole ratio (it being hereafter 
indicated as a S/C ratio) of the original fuel and water of water fuel mixed gas as the range of 1.5-2.5 
Theoretical reaction molar quantity of water [ in / for the water vapor content in water fuel mixed gas / a 
reforming reaction ] (by the mole ratio) Original fuel (methanol): Water can be supplied now to the 
polyelectrolyte film of a fuel cell 5 1 by making the steam for this excess remain in reformed gas after a 
reforming reaction, and supplying the reformed gas containing the steam for this excess to a fuel cell 51 
as more superfluous than water =1:1. 
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[003 1] While having the catalyst for combustion which is not illustrated, the feeder which supplies the 
fuel for starting combustion and air and which is not illustrated is attached in the starting combustion 
section 8. Moreover, a heat exchanger 5 is attached in between the reforming section 4 and CO removal 
sections 6 (i.e., the downstream of the reforming section 4) through piping 34, and the heat exchanger 7 
is attached in the downstream of CO removal section 6 through piping 36 at it. Furthermore, the fuel cell 
51 of a solid-state macromolecule mold is connected to the downstream of a heat exchanger 7 through 
the derivation piping 41 . 

[0032] A heat exchanger 5 cools the reformed gas supplied from the reforming section 4. It is because 
the reformed gas to which the reason for having formed the heat exchanger 5 came out of the reforming 
section 4 is heated by 200 degrees C or more, the operating temperature of latter CO removal section 6 
is about 100-150 degrees C, so it is necessary to cool reformed gas at about 100 degrees C. CO removal 
section 6 is equipped with the selective oxidation catalyst which is not illustrated, and this selective 
oxidation catalyst is heated by about 100 degrees C, and when the carbon monoxide in reformed gas 
oxidizes according to this selective oxidation catalyst and a carbon dioxide generates, the carbon 
monoxide in reformed gas is removed. A heat exchanger 7 cools the reformed gas supplied from CO 
removal section 6. The reason for having formed the heat exchanger 7 is that it is heated by 150-200 
degrees C when reformed gas comes out of CO removal section 6, and it is necessary to cool reformed 
gas at about 80 degrees C since the operating temperature of the latter fuel cell 51 is about 80-130 
degrees C. 

[0033] The reformed gas which passed the heat exchanger 7 is supplied to a fuel cell 51 through the 
derivation piping 41, the hydrogen in reformed gas (fuel) and the oxygen supplied separately cause 
electrochemical reaction, and a generation of electrical energy is performed. Moreover, the piping 42 
from the fuel cell 51 to the combustion section 2 is formed, the exhaust gas containing the unconverted 
gas discharged from the fuel cell 51 is supplied to the combustion section 2, and a unconverted gas can 
be burned now in the combustion section 2. 

[0034] Moreover, the 3rd thermometer 24 whose 2nd thermometer 23 the 1st thermometer 22 is a 
temperature detection means in the reforming section 4 at the derivation piping 41 is attached at the 
evaporation section 3, respectively, and these the 1st, 2, and 3 thermometers 22, 23, and 24 are 
connected to the control section 25. Moreover, the 1st and 2 fuel injection equipments 12 and 13 which 
are the 1st and 2 feed zones are connected to the control section 25. This control section 25 controls the 
1st and 2 fuel injection equipments 12 and 13 which are adjustment supply means based on the detection 
temperature of the 3rd thermometer 24, and when detection temperature is below the temperature that 
can be operated steadily, a original fuel and mixed liquor are made to supply to the evaporation section 3 
from the 1st and 2 fuel injection equipments 12 and 13 and detection temperature exceeds the 
temperature which can be operated steadily, it stops supply of the original fuel by the 1st fuel injection 
equipment 12. With the temperature which can be operated steadily, the steam contained in reformed 
gas is made into the temperature which does not dew at the derivation path 41 of the downstream of the 
reforming section 4, and is specifically made into 70 degrees C - 80 degrees C here. 
[0035] Moreover, the BAIBASU tubing 37 is branched and attached in the derivation piping 41. This 
by-path pipe 37 is connected to the combustion section 2. And the Mikata bulb 21 is attached in a part 
for the tee of piping 41 and the bypass piping 37. This Mikata bulb 21 is connected to the control section 
25. 

[0036] Next, in order to explain actuation of the control section 25 of the fuel reformer 1 for fuel cells, 
with reference to drawing 1 and drawing 2 , actuation until it results [ from starting of the fuel reformer 
1 ] in a steady operation condition is explained. First, in step SI, the memory in a control section 25 is 
set to an initial value, and the derivation piping 41 and the bypass piping 37 are connected by the Mikata 
bulb 21 . Next, in step S2, each detection temperature Tl and T2 of the 1st, 2nd, and 3rd thermometer 22, 
23, and 24 and T3 are read. 

[0037] Next, in step S3, it judges whether the detection temperature T2 of the 2nd thermometer 23 
which detects the temperature of the reforming section 4 exceeded the reforming initiation temperature 
Ty in the reforming initiation temperature judging section in a control section 25. Reforming initiation 
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temperature Ty is made into the activation temperature to which a reforming reaction advances in a 
reforming catalyst, and is set up in 180-250 degrees C When the detection temperature T2 exceeds the 
reforming initiation temperature Ty, "1" is inputted into the reforming initiation temperature judging 
flag F2 in step S4, and when the detection temperature T2 is below the reforming initiation temperature 
Ty, "0" is inputted into the reforming initiation temperature judging flag F2 in step S6. 
[0038] When the reforming initiation temperature judging flag F2 is "0", in step S7, the fuel for starting 
and air are supplied to the starting combustion section 8, the fuel for starting burns, the starting 
combustion gas which occurred is sent to the reforming section 4 and its downstream through piping 38, 
and warming up of the reforming section 4, heat exchangers 5 and 7, CO removal section 6, piping 34, 
35, and 36, and the derivation piping 41 is carried out. 

[0039] Next, in step S8, it judges whether the detection temperature Tl of the 1st thermometer 22 which 
detects the temperature of the evaporation section 3 exceeded the evaporation initiation temperature Tx 
in the evaporation initiation temperature judging section in a control section 25. Evaporation initiation 
temperature Tx is made into temperature with possible making water and a original fuel evaporate in an 
instant, and is set up in 150-250 degrees C. When the detection temperature Tl exceeds the evaporation 
initiation temperature Tx, "1" is inputted into the evaporation initiation temperature judging flag Fl in 
step S9, and when the detection temperature Tl is below the evaporation initiation temperature Ty, "0" 
is inputted into the evaporation initiation temperature judging flag Fl in step SI 1. 
[0040] When the evaporation initiation temperature judging flag Fl is "0 M , in step SI 2, the fuel for 
combustion burns in the combustion section 2, combustion gas occurs, this combustion gas is sent to the 
evaporation section 3 and its downstream through piping 32, and warming up of the evaporation section 
3, the reforming section 4, heat exchangers 5 and 7, CO removal section 6, piping 34, 35, and 36, and 
the derivation piping 41 is carried out. 

[0041] Next, in step S13, it judges whether detection temperature T3 of the 3rd thermometer 24 which 
detects the temperature of the derivation piping 41 exceeded the steady operation initiation temperature 
Tz in the steady operation initiation temperature judging section in a control section 25. Temperature Tz 
which can be operated steadily is made into the temperature which the steam contained in reformed gas 
does not dew at the derivation path 41, and is specifically made into 70 degrees C - 80 degrees C. When 
detection temperature T3 exceeds the steady operation initiation temperature Tz, " 1 M is inputted into the 
steady operation initiation temperature judging flag F3 in step SI 4, and when detection temperature T3 
is below the steady operation initiation temperature Tz, "0" is inputted into the steady operation 
initiation temperature judging flag F3 in step SI 5. 

[0042] Next, in step SI 6, each input value of the evaporation initiation temperature judging flag Fl, the 
reforming initiation temperature judging flag F2, and the steady operation initiation temperature judging 
flag F3 is judged in the steady operation judging section of a control section 25. When any one input 
value of the evaporation initiation temperature judging flag Fl, the reforming initiation temperature 
judging flag F2, and the steady operation initiation temperature judging flag F3 is "0", it judges that the 
fuel reformer 1 is warming-up operational status (when it is F1*F2*F3=0), and progresses to step S20. 
[0043] In step S20, warming-up operation mode is chosen and a warm-up is continued. An actuating 
signal is specifically sent to the 1st and 2 fuel injection equipments 12 and 13 from a control section 25. 
In the step S22 both, mixed liquor is supplied from the 2nd fuel injection equipment 13. in step S21, a 
original fuel is supplied to the evaporation section 3 from the 1st fiiel injection equipment 12 - Water 
fuel mixed gas generates and warming up of the reforming section 4, heat exchangers 5 and 7, CO 
removal section 6, piping 34, 35, and 36, and the derivation piping 41 is continued. Moreover, water fuel 
mixed gas is sent to the combustion section 2 from the bypass piping 37 through a three-way cock 21, 
the hydrogen in water fuel mixed gas burns, and warming up of the combustion section 2 is carried out. 
[0044] Let the S/C ratio of the water fuel mixed gas generated at this time be the range of 0.7-1.2. And 
air (oxygen) is sent from the starting combustion section 8, while this water fuel mixed gas is sent to the 
reforming section 4, in the reforming section 4, the reaction shown in above-mentioned reaction-formula 
(1) - (3) on the reforming catalyst advances, and the reformed gas containing hydrogen generates in it. 
[0045] For the reformed gas generated at this time, the molar quantity of the steam with which the S/C 
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ratio of water fuel mixed gas is made into the range of 0.7-1.2, and is supplied to the reforming section 4 
is the theoretical reaction molar quantity (it is a mole ratio) of the water in a reforming reaction. Original 
fuel (methanol) : Since it becomes almost equal to water =1 :1, a steam does not remain in reformed gas 
after a reforming reaction. Even if the temperature of the heat exchangers 5 and 7 in the downstream of 
the reforming section, CO removal section 6, piping 34, 35, and 36, and the derivation piping 41 is low, 
dew condensation of a steam does not occur inside these piping or a device. 

[0046] Thus, a warm-up is continued and each detection temperature Tl and T2 of the 1st, 2nd, and 3rd 
thermometer 22, 23, and 24 and T3 go up gradually. 

[0047] Next, return, each detection temperature Tl and T2 of the 1st, 2nd, and 3rd thermometer 22, 23, 
and 24, and T3 are again read into step S2. Next, in step S3, it judges again whether the detection 
temperature T2 of the 2nd thermometer 23 exceeded the reforming initiation temperature Ty in the 
reforming initiation temperature judging section in a control section 25. 

[0048] If the reforming initiation temperature judging flag F2 is set to "1" for the detection temperature 
T2 of the 2nd thermometer 23 exceeding the reforming initiation temperature Ty (step S4), in step S5, 
supply of the fuel for starting to the starting combustion section 8 will be suspended. Thereby, although 
combustion of the starting combustion section 8 stops, only air is supplied and this air is sent to the 
reforming section 4 through piping 38. 

[0049] Next, in step S8, it judges again whether the detection temperature Tl of the 1st thermometer 22 
exceeded the evaporation initiation temperature Tx in the evaporation initiation temperature judging 
section in a control section 25. If the evaporation initiation temperature judging flag Fl is set to "1" for 
the detection temperature Tl of the 1st thermometer 22 exceeding the evaporation initiation temperature 
Tx (step S9), in step S10, supply of the fuel for combustion to the combustion section 2 will be 
suspended. 

[0050] Next, in step SI 3, it judges again whether detection temperature T3 of the 3rd thermometer 24 
exceeded the steady operation initiation temperature Tz in the steady operation initiation temperature 
judging section in a control section 25. If detection temperature T3 of the 3rd thermometer 24 exceeds 
the steady operation initiation temperature Tz, the steady operation initiation temperature judging flag 
F3 will be set to "1" (step SI 4), and it will progress to step SI 6. 

[0051] In step SI 6, each input value of the evaporation initiation temperature judging flag Fl, the 
reforming initiation temperature judging flag F2, and the steady operation initiation temperature judging 
flag F3 is again judged in the steady operation judging section of a control section 25. When all the 
input values of the evaporation initiation temperature judging flag Fl, the reforming initiation 
temperature judging flag F2, and the steady operation initiation temperature judging flag F3 are "1", it is 
judged that the fuel reformer 1 resulted [ from warming-up operational status ] in the steady operation 
condition (when it is F1*F2*F3=1), and it progresses to step SI 7. 

[0052] In step SI 7, steady operation mode is chosen and steady operation is started. While a stop signal 
is sent to the 1st fuel injection equipment 12 from a control section 25 and supply in the evaporation 
section 3 of the original fuel from the 1st fuel injection equipment 12 makes it specifically stop (step 
SI 8), supply of the mixed liquor from the 2nd fuel injection equipment 13 is made to continue (step 
SI 9), and **** fuel mixed gas is made to generate. Moreover, the Mikata bulb 21 is changed and the 
derivation piping 41 is connected with a fuel cell 5 1 . Let the S/C ratio of the water fuel mixed gas 
generated at this time be the range of 1.5-2.5. And air (oxygen) is sent from the starting combustion 
section 8, while this water fuel mixed gas is sent to the reforming section 4, in the reforming section 4, 
the reaction shown in above-mentioned reaction-formula (1) - (3) on the reforming catalyst advances, 
and the reformed gas containing hydrogen generates in it. It becomes more superfluous [ the reformed 
gas generated at this time ] than the theoretical reaction molar quantity (original fuel (methanol): being a 
mole ratio water = 1 :1) of water [ in / in the molar quantity of the steam supplied to the reforming 
section 4 / a reforming reaction ], since the S/C ratio of water fuel mixed gas is made into the range of 
1.5-2.5, and the steam for this excess will remain in reformed gas after a reforming reaction. The 
reformed gas containing the steam for this excess is supplied to a fuel cell 51 through CO removal 
section 6 and the Mikata bulb 21, and water is supplied to the polyelectrolyte film of a fuel cell 51. 
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[0053] In addition, if the S/C ratio of the water fuel mixed gas at this time (steady operation condition) 
is 1 .5 or less Since a water vapor content falls, the water vapor content which remains in reformed gas 
decreases and it becomes impossible to supply sufficient water for the polyelectrolyte film of a fuel cell 
51, if a S/C ratio exceeds 2.5 preferably Since a water vapor content increases, the steam beyond the 
need remains in reformed gas and water piles up in piping, device, or fuel cell 5 1 of the downstream of 
the reforming section 4, it is not desirable. 

[0054] Moreover, since the temperature of the derivation piping 41 is rising to the temperature 
(temperature which can be operated steadily) which a steam does not already dew, a steam does not dew 
inside the derivation piping 41 . Moreover, if the temperature of the derivation piping 41 is rising to the 
temperature which can be operated steadily, since the heat exchangers 5 and 7 in the upstream, CO 
removal section 6, and the temperature of piping 34, 35, and 36 are rising to temperature higher 
naturally than the derivation piping 41, a steam will not dew inside these piping or a device. 
[0055] 

[Effect of the Invention] As explained above, the fuel reformer for fuel cells of this invention An 
adjustment supply means to adjust the S/C ratio of water fuel mixed gas while supplying a original fuel 
and water to the evaporation section, It is based on the detection temperature of a temperature detection 
means to detect the temperature of derivation passage or a device, and this temperature detection means. 
It has the control means which controls said adjustment supply means. A control means Judge whether a 
fuel reformer is warming-up operational status or it is in a steady operation condition, and when a fuel 
reformer is warming-up operational status Since the S/C ratio of water fuel mixed gas is made lower 
than the S/C ratio in a steady operation condition There are few heating values which the amount of 
supply of the water to the evaporation section decreases, and generation of water fuel mixed gas takes, 
and it ends, therefore the heating value for warming up of the evaporation section can be enlarged more, 
and the warming-up time amount of a fuel reformer can be shortened. Moreover, since a superfluous 
steam does not remain in this reformed gas even if reforming of this water fuel mixed gas will be carried 
out and reformed gas will generate it at the time of warming-up operational status, if the S/C ratio of 
water fuel mixed gas is made lower than the S/C ratio in a steady operation condition, in the derivation 
passage or the device of the downstream of the interior of a fuel reformer, especially the reforming 
section, generating of dew condensation can be prevented during a warm-up. 

[0056] Moreover, the adjustment supply means of this fuel reformer for fuel cells By being controlled 
by the control means, supplying a original fuel and mixed liquor to the evaporation section, when a fuel 
reformer is warming-up operational status, and supplying only mixed liquor to the evaporation section, 
when a fuel reformer is usual state operational status Since the S/C ratio of the water fuel mixed gas in 
warming-up operational status is made lower than the S/C ratio in a steady operation condition and the 
S/C ratio of the water fuel mixed gas in a steady operation condition is made higher than the S/C ratio in 
warming-up operational status The rate of the original fuel supplied to the evaporation section and water 
can be changed easily, and the S/C ratio of water fuel mixed gas can be adjusted easily. 
[0057] Furthermore, the fuel reformer for fuel cells of this invention branches from the middle of said 
derivation passage. Since it has the bypass path which supplies said reformed gas to said combustion 
section, and it is constituted so that said reformed gas may be supplied to said combustion section 
through said bypass path when said detection temperature is below the temperature that can be operated 
steadily At the time of warming-up operational status, reformed gas can be supplied to the combustion 
section, it can burn, it becomes possible to carry out warming up of the combustion section and the 
evaporation section further, and warming-up operation time can be shortened more. Moreover, since 
there are few water vapor contents, the heating value generated in case it burns becomes high, and the 
reformed gas generated at the time of a warm-up becomes possible [ carrying out warming up of the 
combustion section and the evaporation section further ]. 

[0058] The fuel reformer for fuel cells of this invention detects the temperature of the derivation passage 
to which reformed gas is supplied, or a device. Since the S/C ratio of said water fuel mixed gas is made 
lower than the S/C ratio in a steady operation condition when this detection temperature is the warming- 
up operational status below steady operation temperature There can be few heating values which the 
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amount of supply of the water to the evaporation section decreases, and generation of water fuel mixed 
gas takes, and it can end, therefore the heating value for warming up of a fuel reformer can be enlarged 
more, and the warming-up time amount of a fuel reformer can be shortened. Moreover, even if 
reforming of this water fuel mixed gas is carried out and reformed gas generates, a superfluous steam 
does not remain in this reformed gas, and generating of dew condensation can be prevented in the 
derivation passage or the device of the downstream of the interior of a fuel reformer, especially the 
reforming section. 

[0059] Furthermore, since the S/C ratio of said water fuel mixed gas is controlled more highly than the 
S/C ratio in said warming-up operational status when detection temperature changes into the steady 
operation condition beyond steady operation temperature, a superfluous steam can be made to remain in 
reformed gas. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the fuel reformer for fuel cells which can short-**** 
warming-up time amount especially about the fuel reformer for fuel cells. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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PRIOR ART 



[Description of the Prior Art] The fuel cell of a solid-state macromolecule mold comes to provide the 
stack eel which comes to insert the polyelectrolyte film with an anode and a cathode, supplies oxygen to 
an anode at the hydrogen and the cathode which are a fuel, respectively, causes electrochemical reaction, 
and generates it. Since the hydrogen ion generated with the anode passes the polyelectrolyte film and 
moves to a cathode, in order to maintain the ion conductivity of the polyelectrolyte film, it needs to 
supply water to the polyelectrolyte film. 

[0003] By the way, as a hydrogen source of supply of a fuel cell, the fuel reformer is used from the 
former. This fuel reformer generates the reformed gas containing hydrogen (fuel) by evaporating a 
original fuel and water, such as a hydrocarbon system compound or an alcoholic system compound, 
forming water fuel mixed gas, and reforming this using a reforming catalyst. And this fuel reformer 
includes a superfluous steam in reformed gas, in order to supply water to the polyelectrolyte film of a 
fuel cell. 

[0004] This conventional fuel reformer for fuel cells is explained with reference to a drawing. The block 
diagram of the conventional fuel reformer 101 is shown in drawing 3 . The combustion section 102 
which this fuel reformer 101 makes generate combustion gas, The evaporation section 103 which 
evaporates the mixed liquor of a original fuel and water with the heat of said combustion gas, and 
generates water fuel mixed gas, The reforming section 104 which generates the reformed gas which is 
equipped with a reforming catalyst, reforms said water fuel mixed gas according to this reforming 
catalyst, and contains hydrogen, It has a selective oxidation catalyst and the carbon monoxide removal 
section 105 (it is hereafter indicated as CO removal section) which carries out oxidation removal of the 
carbon monoxide which sub**(ed) in said reformed gas according to this selective oxidation catalyst, 
and the starting combustion section 106 are constituted as a subject. 

[0005] While having a catalyst for combustion, the fuel tank 107 for combustion is attached in the 
combustion section 102. Moreover, a fuel injection equipment 109 is attached in the evaporation section 
103, and the mixed liquor tank 108 is attached in this fuel injection equipment 109 through piping 110 at 
it. The mixed liquor tank 108 is filled up with the mixed liquor of a original fuel and water. As a original 
fuel, hydrocarbon system compounds, such as alcoholic system compounds, such as a methanol, 
methane, ethane, and a gasoline, are used, for example. Moreover, while having a catalyst for 
combustion, the feeder which supplies the fuel for starting combustion and air and which is not 
illustrated is attached in the starting combustion section 106. Moreover, the fuel cell 51 of a solid-state 
macromolecule mold is connected to CO removal section 105 through piping 111. 
[0006] Next, actuation until it puts the fuel reformer 101 for fuel cells into operation and results in a 
steady operation condition is explained. First, warming up of delivery, the reforming section 104, and 
the CO removal section 105 is carried out for the starting combustion gas which burned and generated 
the fuel for starting in the starting combustion section 106 to the reforming section 104 through piping 
1 12. Warming up of delivery and the evaporation section 103 is carried out for the combustion gas 
which burned and generated the fuel for combustion in the combustion section 102 to coincidence 
through piping 1 13 at the evaporation section 103. 
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[0007] And while the temperature of the reforming catalyst of the reforming section 104 amounts to 
about 200 degrees C, when the temperature of the evaporation section 103 reaches the temperature 
(about 200 degrees C) which may make water fuel mixed gas evaporate While suspending supply of the 
prime fuel to the starting combustion section 106, mixed liquor is supplied to a fuel injection equipment 
109 from the mixed liquor tank 108, mixed liquor is injected in the evaporation section 103, with the 
heat of the combustion gas supplied from the combustion section 102, mixed liquor is evaporated and 
water fuel mixed gas is generated. 

[0008] And this water fuel mixed gas is sent to the reforming section 104 through piping 1 14. In the 
reforming section 104, air is supplied from the starting combustion section 106 at the same time water 
fuel mixed gas is sent, and the reformed gas which reforming of the original fuel is carried out under 
existence of a steam and oxygen by the reforming catalyst with which the reforming section 104 was 
equipped, and contains hydrogen according to it generates. Reformed gas is sent to CO removal section 
105 through piping 113, and carries out oxidation removal of the carbon monoxide which sub**(ed) in 
reformed gas in CO removal section 105 with a selective oxidation catalyst. And reformed gas is 
supplied to a fuel cell 5 1 through piping 111. 

[0009] In this fuel reformer 101, the mole ratio (it is hereafter indicated as a S/C ratio) of water to the 
original fuel of water fuel mixed gas is set as the range of 1.5-2.5. Theoretical reaction molar quantity of 
water [ in / for the molar quantity of the steam in water fuel mixed gas / a reforming reaction ] (by the 
mole ratio) Original fuel (methanol) : by making the steam for this excess remain in reformed gas after a 
reforming reaction, and supplying the reformed gas containing the steam for this excess to a fuel cell 51 
by supposing that it is more superfluous than water =1:1 Water can be supplied now to the 
poly electrolyte film of a fuel cell 51. 

[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, while the fuel reformer for fuel cells of this invention 
supplies a original fuel and water to the evaporation section, it has an adjustment supply means to adjust 
the S/C ratio of water fuel mixed gas, a temperature detection means to detect the temperature of 
derivation passage or a device, and the control means that controls said adjustment supply means based 
on the detection temperature of this temperature detection means. A control means judges whether a fuel 
reformer is warming-up operational status or it is in a steady operation condition, and when a fuel 
reformer is warming-up operational status Since the S/C ratio of water fuel mixed gas is made lower 
than the S/C ratio in a steady operation condition There are few heating values which the amount of 
supply of the water to the evaporation section decreases, and generation of water fuel mixed gas takes, 
and it ends, therefore the heating value for warming up of the evaporation section can be enlarged more, 
and the warming-up time amount of a fuel reformer can be shortened. Moreover, since a superfluous 
steam does not remain in this reformed gas even if reforming of this water fuel mixed gas will be carried 
out and reformed gas will generate it at the time of warming-up operational status, if the S/C ratio of 
water fuel mixed gas is made lower than the S/C ratio in a steady operation condition, in the derivation 
passage or the device of the downstream of the interior of a fuel reformer, especially the reforming 
section, generating of dew condensation can be prevented during a warm-up. 

[0056] Moreover, the adjustment supply means of this fuel reformer for fuel cells, By being controlled 
by the control means, supplying a original fuel and mixed liquor to the evaporation section, when a fuel 
reformer is warming-up operational status, and supplying only mixed liquor to the evaporation section, 
when a fuel reformer is usual state operational status Since the S/C ratio of the water fuel mixed gas in 
warming-up operational status is made lower than the S/C ratio in a steady operation condition and the 
S/C ratio of the water fuel mixed gas in a steady operation condition is made higher than the S/C ratio in 
warming-up operational status The rate of the original fuel supplied to the evaporation section and water 
can be changed easily, and the S/C ratio of water fuel mixed gas can be adjusted easily. 
[0057] Furthermore, the fuel reformer for fuel cells of this invention branches from the middle of said 
derivation passage, Since it has the bypass path which supplies said reformed gas to said combustion 
section, and it is constituted so that said reformed gas may be supplied to said combustion section 
through said bypass path when said detection temperature is below the temperature that can be operated 
steadily, at the time of warming-up operational status, reformed gas can be supplied to the combustion 
section, it can burn, it becomes possible to carry out warming up of the combustion section and the 
evaporation section further, and warming-up operation time can be shortened more. Moreover, since 
there are few water vapor contents, the heating value generated in case it burns becomes high, and the 
reformed gas generated at the time of a warm-up becomes possible [ carrying out warming up of the 
combustion section and the evaporation section further ]. 

[0058] the heating value which the amount of supply of the water to the evaporation section decreases, 
and generation of water fuel mixed gas takes since the fuel reformer for fuel cells of this invention 
detects the temperature of the derivation passage to which reformed gas is supplied, or a device, and the 
S/C ratio of said water fuel mixed gas is made lower than the S/C ratio in a steady operation condition 
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when this detection temperature is the warming-up operational status below steady operation 
temperature — being few — ending - therefore The heating value for wanning up of a fuel reformer can 
be enlarged more, and the warming-up time amount of a fuel reformer can be shortened. Moreover, even 
if reforming of this water fuel mixed gas is carried out and reformed gas generates, a superfluous steam 
does not remain in this reformed gas, and generating of dew condensation can be prevented in the 
derivation passage or the device of the downstream of the interior of a fuel reformer, especially the 
reforming section. 

[0059] Furthermore, since the S/C ratio of said water fuel mixed gas is controlled more highly than the 
S/C ratio in said warming-up operational status when detection temperature changes into the steady 
operation condition beyond steady operation temperature, a superfluous steam can be made to remain in 
reformed gas. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, it sets to the conventional fuel reformer 101 for 
fuel cells. Since it is higher than the heat of vaporization of the methanol whose heat of vaporization of 
water the amount of the water injected in the evaporation section 103 increases in order to make high the 
S/C ratio of water fuel mixed gas, and is a original fuel, In order to generate water fuel mixed gas, many 
heating values were needed, the heating value for carrying out warming up of the evaporation section 
103 by this decreased, and the technical problem that warming up of the fuel reformer 101 took long 
duration occurred. 

[001 1] Moreover, in the conventional fuel reformer 101 for fuel cells, although the starting combustion 
section 106 performs warming up of the reforming section 104 and CO removal section 105 Since CO 
removal section 105 is formed in the downstream rather than the reforming section 104, When warming 
up of the reforming section 104 is carried out and the fuel reformer 101 reaches operational status, 
warming up of the piping 111 in CO removal section 105 and its downstream may not fully be carried 
out, for example, such temperature may be 80 degrees C or less. When the reformed gas which contains 
a steam in this condition passed CO removal section 105 and piping 1 1 1, the steam dewed for CO 
removal section 105 and piping 111, water piled up, and the technical problem that the catalyst ability of 
a selective oxidation catalyst falls with this water, the removal effectiveness of a carbon monoxide will 
fall or the passage of reformed gas will be blockaded occurred. 

[0012] This invention is made in order to solve the above-mentioned technical problem, and warming- 
up operation time is short and it aims at offering the fuel reformer for fuel cells which the steam in 
reformed gas does not dew within equipment in warming-up operational status. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention adopted 
the following configurations. The fuel reformer for fuel cells of this invention comes to provide the 
evaporation section (an operation gestalt evaporation section 3) which is made to evaporate the original 
fuel containing water and a hydrocarbon, and generates water fuel mixed gas, and the reforming section 
(an operation gestalt reforming section 4) which generates the reformed gas which reforms said water 
fuel mixed gas and contains hydrogen. Moreover, an adjustment supply means to adjust the mole ratio 
(for it to be hereafter indicated as a S/C ratio) of water to the original fUel in said water fuel mixed gas 
while this fuel reformer supplies said Hara fuel and said water to said evaporation section (an operation 
gestalt the 1st and 2nd fuel injection equipment 12 and 13), A temperature detection means for it to be 
prepared in the derivation passage (the operation gestalt derivation piping 41) or the device of the 
downstream of said reforming section, and to detect the temperature of this derivation passage or a 
device (an operation gestalt the 3rd thermometer 24), Based on the detection temperature of this 
temperature detection means, it comes to have the control means (an operation gestalt control section 
25) which controls said adjustment supply means. Here, "the device of the downstream of said 
reforming section" means the heat exchanger prepared in the downstream of the reforming section, the 
carbon monoxide removal section (it is hereafter indicated as CO removal section), an auxiliary burner, 
and the other devices prepared if needed. Furthermore, as a original fuel, hydrocarbon system 
compounds, such as alcoholic system compounds, such as a methanol, methane, ethane, and a gasoline, 
etc. can be mentioned, for example. 

[0014] According to this fuel reformer, based on the detection temperature of a temperature detection 
means, a control means judges whether a fuel reformer is warming-up operational status or it is in a 
steady operation condition, and when a fuel reformer is warming-up operational status, the S/C ratio of 
water fuel mixed gas is made lower than the S/C ratio in a steady operation condition. Then, there are 
few heating values which the amount of supply of the water to the evaporation section decreases, and 
generation of water fuel mixed gas takes, and it ends, therefore the heating value for warming up of the 
evaporation section can be enlarged more, and it becomes possible to shorten the warming-up time 
amount of a fuel reformer. Moreover, since a superfluous steam does not remain in this reformed gas 
even if reforming of this water fuel mixed gas will be carried out and reformed gas will generate it at the 
time of warming-up operational status, if the S/C ratio of water fuel mixed gas is made lower than the 
S/C ratio in a steady operation condition, in the derivation passage or the device of the downstream of 
the interior of a fuel reformer, especially the reforming section, dew condensation does not occur during 
a warm-up. 

[0015] In addition, as for the mole ratio (it is hereafter indicated as a S/C ratio) of a steam to the original 
fuel of said water fuel mixed gas in the warming-up operational status of a fuel reformer, it is desirable 
that it is the range of 0.7-1.2, and it is [ the S/C ratio of the water fuel mixed gas in a steady operation 
condition ] desirable that it is the range of 1.5-2.5. 

[0016] Moreover, said adjustment supply means consists of the 1st feed zone (an operation gestalt the 
1st fuel injection equipment 12) which supplies a original fuel to said evaporation section, and a original 



h g eg b eb eg e e 



Page 2 of 7 



fuel and the 2nd feed zone (an operation gestalt the 2nd fiiel injection equipment 13) which supplies the 
mixed liquor of water to said evaporation section. And said control means stops supply of the original 
fuel by said 1st feed zone, when said detection temperature is below the temperature that can be 
operated steadily, said Hara fuel and said mixed liquor are made to supply to said evaporation section 
from said 1st feed zone and said 2nd feed zone and said detection temperature exceeds the temperature 
which can be operated steadily. 

[0017] With "the temperature which can be operated steadily" here, the steam contained in reformed gas 
is made into the temperature which does not dew by the derivation path or device of the downstream of 
the reforming section, and is specifically made into 70 degrees C - 80 degrees C. When it judges that a 
control means has a fuel reformer in warming-up operational status when said detection temperature is 
below the temperature that can be operated steadily and the temperature which can be operated steadily 
is exceeded, it is judged that a fuel reformer is in a steady operation condition. 
[0018] The adjustment supply means of this fuel reformer for fuel cells By being controlled by the 
control means, supplying a original fuel and mixed liquor to the evaporation section, when a fiiel 
reformer is warming-up operational status, and supplying only mixed liquor to the evaporation section, 
when a fuel reformer is in a steady operation condition The S/C ratio of the water fuel mixed gas in 
warming-up operational status is made lower than the S/C ratio in a steady operation condition, and the 
S/C ratio of the water fuel mixed gas in a steady operation condition is made higher than the S/C ratio in 
warming-up operational status. Thus, the rate of the original fuel supplied to the evaporation section and 
water can be changed easily, and it becomes possible to adjust the S/C ratio of water fuel mixed gas 
easily. 

[0019] Furthermore, the fuel reformer for fuel cells of this invention branched from the combustion 
section (an operation gestalt combustion section 2) which generates the combustion gas used as the heat 
source of said evaporation section, and the middle of said derivation passage, and is equipped with the 
passage selector valve (an operation gestalt three-way cock 21) arranged at a part for the tee of the 
bypass path (an operation gestalt bypass piping 37) which supplies said reformed gas to said combustion 
section, and a this derivation path and a bypass path. And when said detection temperature is below the 
temperature that can be operated steadily, it is constituted so that said reformed gas may be supplied to 
said combustion section through said bypass path. According to this fuel reformer, since reformed gas is 
supplied to the combustion section and it burns at the time of warming-up operational status, it becomes 
possible to carry out warming up of the combustion section and the evaporation section further. 
Moreover, since there are few water vapor contents, the heating value generated in case it burns 
becomes high, and the reformed gas generated at the time of a warm-up becomes possible [ carrying out 
warming up of the combustion section and the evaporation section further ]. 

[0020] The fuel reformer for fuel cells of this invention makes water and a original fuel evaporate, and 
generates water fuel mixed gas. It is the fuel reformer which reforms this water fuel mixed gas and 
generates reformed gas. The temperature of the derivation passage to which said reformed gas is 
supplied, or a device is detected (an operation gestalt step SI 6). When this detection temperature is the 
warming-up operational status below steady operation temperature, with (operation gestalt Step S20), 
The S/C ratio of said water fiiel mixed gas is controlled lower than the S/C ratio in the steady operation 
condition of a fuel reformer (an operation gestalt steps S21 and S22). When detection temperature 
changes into the steady operation condition beyond steady operation temperature, it is characterized by 
the thing which control more highly than the S/C ratio in said warming-up operational status the S/C 
ratio of step SI 7) and said water fuel mixed gas by (operation gestalt and which was constituted like (an 
operation gestalt steps SI 8 and SI 9). 

[0021] There are few heating values which according to this fuel reformer the amount of supply of the 
water to the evaporation section decreases, and generation of water fiiel mixed gas takes at the time of 
warming-up operational status since the S/C ratio of water fuel mixed gas is controlled lower than the 
S/C ratio in a steady operation condition, and it ends, therefore the heating value for warming up of a 
fuel reformer can be enlarged more, and it becomes possible to shorten the warming-up time amount of 
a fiiel reformer. Moreover, since the S/C ratio of water fuel mixed gas is controlled lower than the S/C 
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ratio in a steady operation condition, even if reforming of this water fuel mixed gas is carried out and 
reformed gas generates it at the time of warming-up operational status, a superfluous steam does not 
remain in this reformed gas, and dew condensation is not generated in the derivation passage or the 
device of the downstream of the interior of a fuel reformer, especially the reforming section. 
[0022] The fuel reformer for fuel cells of this invention is faced generating said water fuel mixed gas. 
Moreover, in said warming-up operational status While supplying a original fuel to the evaporation 
section which generates this water fuel mixed gas, the mixed liquor of a original fuel and water is 
supplied (an operation gestalt steps S21 and S22). In the state of said steady operation Supply of the 
original fuel at the time of said warm-up is suspended, and it is characterized by ** which supplies said 
mixed liquor and which was constituted like (an operation gestalt steps SI 8 and SI 9). 
[0023] Since only mixed liquor is supplied to the evaporation section when according to this fuel 
reformer a original fuel and mixed liquor are supplied to the evaporation section and it changes into a 
steady operation condition at the time of warming-up operational status The S/C ratio of the water fuel 
mixed gas in warming-up operational status is made lower than the S/C ratio in a steady operation 
condition, and the S/C ratio of the water fuel mixed gas in a steady operation condition is made higher 
than the S/C ratio in warming-up operational status. Thus, the rate of the original fuel supplied to the 
evaporation section and water can be changed easily, and it becomes possible to adjust the S/C ratio of 
water fuel mixed gas easily. 
[0024] 

[Embodiment of the Invention] Hereafter, the fuel reformer for fuel cells which is the operation gestalt 
of this invention is explained with reference to a drawing. The block diagram of the fuel reformer 1 for 
fuel cells of this invention is shown in drawing 1 . This fuel reformer 1 is constituted considering the 
combustion section 2 which generates combustion gas, the evaporation section 3 which evaporates the 
mixed liquor of a original fuel and water with the heat of said combustion gas, and generates water fuel 
mixed gas, the reforming section 4 which generates the reformed gas which reforms said water fuel 
mixed gas and contains hydrogen, CO removal section 6 which carry out oxidation removal of the 
carbon monoxide which sub**(ed) in said reformed gas, and the starting combustion section 8 as a 
subject. 

[0025] While the combustion section 2 is equipped with the catalyst for combustion which is not 
illustrated, the fuel tank 9 for combustion is attached. The combustion gas which the fuel for combustion 
supplied to the combustion section 2 from the fuel tank 9 for combustion burns on the catalyst for 
combustion, and generates at this time is supplied to the evaporation section 3. 
[0026] The 1st fuel injection equipment 12 which is the 1st feed zone, and the 2nd fuel injection 
equipment 13 which is the 2nd feed zone are attached, a fuel tank 10 is attached in the 1st fuel injection 
equipment 12 through piping 39, and the mixed liquor tank 1 1 is attached in the 2nd fuel injection 
equipment 13 through piping 40 at the evaporation section 3. The adjustment supply means is 
constituted by these 1st fiiel injection equipments 12 (the 1st feed zone) and the 2nd fuel injection 
equipment 13 (the 2nd feed zone). This adjustment supply means adjusts the mole ratio (it is hereafter 
indicated as a S/C ratio) of water to the original fuel in water fuel mixed gas while supplying a original 
fuel and water to the evaporation section 3. A fuel tank 10 is filled up with a original fuel, and the mixed 
liquor tank 1 1 is filled up with the mixed liquor of a original fuel and water. As a original fuel, 
hydrocarbon system compounds, such as alcoholic system compounds, such as a methanol, methane, 
ethane, and a gasoline, etc. can be mentioned, for example. 

[0027] The reforming section 4 is equipped with the reforming catalyst, if it is heated by 200 degrees C 
or more and water fuel mixed gas is supplied to this reforming section 4 with the oxygen in air, the 
reaction shown in following reaction-formulae (1) - (3) on a reforming catalyst will advance, and 
reformed gas will generate this reforming catalyst. In addition, this reaction-formula (1) - (3) shows the 
reaction at the time of using a methanol as a original fuel. 
[0028] 

CH30H + H20 -> 3H2 + C02 -- (1) 
CH30H + 202 -> 2H20+ C02 (2) 
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CH30H -> 2H2 + CO -- (3) 

[0029] A reaction formula (1) is a reforming reaction by the methanol and water which are a original 
fuel, hydrogen (H2) generates it, a reaction formula (2) is oxidation reaction of a methanol, water (H20) 
generates it, a reaction formula (3) is the decomposition reaction of a methanol, and the carbon 
monoxide (CO) of a minute amount generates it. It is endothermic reaction, supply of the heat from the 
outside is needed, and a reforming reaction (reaction formula (1)) compensates this by the heat of 
combustion generated by oxidation (reaction formula (2)) of a methanol. Thus, the reformed gas 
containing hydrogen (fuel), a steam(water), and a carbon monoxide generates. 

[0030] At the time of steady operation, this fuel reformer 1 by setting the mole ratio (it being hereafter 
indicated as a S/C ratio) of the original fuel and water of water fuel mixed gas as the range of 1 .5-2.5 
Theoretical reaction molar quantity of water [ in / for the water vapor content in water fuel mixed gas / a 
reforming reaction ] (by the mole ratio) Original fuel (methanol): Water can be supplied now to the 
polyelectrolyte film of a fiiel cell 51 by making the steam for this excess remain in reformed gas after a 
reforming reaction, and supplying the reformed gas containing the steam for this excess to a fuel cell 51 
as more superfluous than water =1:1. 

[0031] While having the catalyst for combustion which is not illustrated, the feeder which supplies the 
fuel for starting combustion and air and which is not illustrated is attached in the starting combustion 
section 8. Moreover, a heat exchanger 5 is attached in between the reforming section 4 and CO removal 
sections 6 (i.e., the downstream of the reforming section 4) through piping 34, and the heat exchanger 7 
is attached in the downstream of CO removal section 6 through piping 36 at it. Furthermore, the fuel cell 
51 of a solid-state macromolecule mold is connected to the downstream of a heat exchanger 7 through 
the derivation piping 41 . 

[0032] A heat exchanger 5 cools the reformed gas supplied from the reforming section 4. It is because 
the reformed gas to which the reason for having formed the heat exchanger 5 came out of the reforming 
section 4 is heated by 200 degrees C or more, the operating temperature of latter CO removal section 6 
is about 100-150 degrees C, so it is necessary to cool reformed gas at about 100 degrees C. CO removal 
section 6 is equipped with the selective oxidation catalyst which is not illustrated, and this selective 
oxidation catalyst is heated by about 100 degrees C, and when the carbon monoxide in reformed gas 
oxidizes according to this selective oxidation catalyst and a carbon dioxide generates, the carbon 
monoxide in reformed gas is removed. A heat exchanger 7 cools the reformed gas supplied from CO 
removal section 6. The reason for having formed the heat exchanger 7 is that it is heated by 150-200 
degrees C when reformed gas comes out of CO removal section 6, and it is necessary to cool reformed 
gas at about 80 degrees C since the operating temperature of the latter fuel cell 51 is about 80-130 
degrees C. 

[0033] The reformed gas which passed the heat exchanger 7 is supplied to a fuel cell 51 through the 
derivation piping 41, the hydrogen in reformed gas (fuel) and the oxygen supplied separately cause 
electrochemical reaction, and a generation of electrical energy is performed. Moreover, the piping 42 
from the fuel cell 51 to the combustion section 2 is formed, the exhaust gas containing the unconverted 
gas discharged from the fuel cell 51 is supplied to the combustion section 2, and a unconverted gas can 
be burned now in the combustion section 2. 

[0034] Moreover, the 3rd thermometer 24 whose 2nd thermometer 23 the 1st thermometer 22 is a 
temperature detection means in the reforming section 4 at the derivation piping 41 is attached at the 
evaporation section 3, respectively, and these the 1st, 2, and 3 thermometers 22, 23, and 24 are 
connected to the control section 25. Moreover, the 1st and 2 fuel injection equipments 12 and 13 which 
are the 1st and 2 feed zones are connected to the control section 25. This control section 25 controls the 
1st and 2 fuel injection equipments 12 and 13 which are adjustment supply means based on the detection 
temperature of the 3rd thermometer 24, and when detection temperature is below the temperature that 
can be operated steadily, a original fuel and mixed liquor are made to supply to the evaporation section 3 
from the 1st and 2 fuel injection equipments 12 and 13 and detection temperature exceeds the 
temperature which can be operated steadily, it stops supply of the original fuel by the 1st fuel injection 
equipment 12. With the temperature which can be operated steadily, the steam contained in reformed 
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gas is made into the temperature which does not dew at the derivation path 41 of the downstream of the 

reforming section 4, and is specifically made into 70 degrees C - 80 degrees C here. 

[0035] Moreover, the BAIBASU tubing 37 is branched and attached in the derivation piping 41 . This 

by-path pipe 37 is connected to the combustion section 2. And the Mikata bulb 21 is attached in a part 

for the tee of piping 41 and the bypass piping 37. This Mikata bulb 21 is connected to the control section 

25. 

[0036] Next, in order to explain actuation of the control section 25 of the fuel reformer 1 for fuel cells, 
with reference to drawing 1 and drawing 2 , actuation until it results [ from starting of the fuel reformer 
. 1 ] in a steady operation condition is explained. First, in step SI, the memory in a control section 25 is 
set to an initial value, and the derivation piping 41 and the bypass piping 37 are connected by the Mikata 
bulb 21. Next, in step S2, each detection temperature Tl and T2 of the 1st, 2nd, and 3rd thermometer 22, 
23, and 24 and T3 are read. 

[0037] Next, in step S3, it judges whether the detection temperature T2 of the 2nd thermometer 23 
which detects the temperature of the reforming section 4 exceeded the reforming initiation temperature 
Ty in the reforming initiation temperature judging section in a control section 25, Reforming initiation 
temperature Ty is made into the activation temperature to which a reforming reaction advances in a 
reforming catalyst, and is set up in 180-250 degrees C. When the detection temperature T2 exceeds the 
reforming initiation temperature Ty, "1" is inputted into the reforming initiation temperature judging 
flag F2 in step S4, and when the detection temperature T2 is below the reforming initiation temperature 
Ty, "0" is inputted into the reforming initiation temperature judging flag F2 in step S6. 
[0038] When the reforming initiation temperature judging flag F2 is "0", in step S7, the fuel for starting 
and air are supplied to the starting combustion section 8, the fuel for starting burns, the starting 
combustion gas which occurred is sent to the reforming section 4 and its downstream through piping 38, 
and warming up of the reforming section 4, heat exchangers 5 and 7, CO removal section 6, piping 34, 
35, and 36, and the derivation piping 41 is carried out. 

[0039] Next, in step S8, it judges whether the detection temperature Tl of the 1st thermometer 22 which 
detects the temperature of the evaporation section 3 exceeded the evaporation initiation temperature Tx 
in the evaporation initiation temperature judging section in a control section 25. Evaporation initiation 
temperature Tx is made into temperature with possible making water and a original fuel evaporate in an 
instant, and is set up in 150-250 degrees C. When the detection temperature Tl exceeds the evaporation 
initiation temperature Tx, "1" is inputted into the evaporation initiation temperature judging flag Fl in 
step S9, and when the detection temperature Tl is below the evaporation initiation temperature Ty, "0" 
is inputted into the evaporation initiation temperature judging flag Fl in step SI 1. 
[0040] When the evaporation initiation temperature judging flag Fl is "0", in step S12, the fuel for 
combustion burns in the combustion section 2, combustion gas occurs, this combustion gas is sent to the 
evaporation section 3 and its downstream through piping 32, and warming up of the evaporation section 
3, the reforming section 4, heat exchangers 5 and 7, CO removal section 6, piping 34, 35, and 36, and 
the derivation piping 41 is carried out. 

[0041] Next, in step SI 3, it judges whether detection temperature T3 of the 3rd thermometer 24 which 
detects the temperature of the derivation piping 41 exceeded the steady operation initiation temperature 
Tz in the steady operation initiation temperature judging section in a control section 25. Temperature Tz 
which can be operated steadily is made into the temperature which the steam contained in reformed gas 
does not dew at the derivation path 41, and is specifically made into 70 degrees C - 80 degrees C. When 
detection temperature T3 exceeds the steady operation initiation temperature Tz, "1" is inputted into the 
steady operation initiation temperature judging flag F3 in step SI 4, and when detection temperature T3 
is below the steady operation initiation temperature Tz, "0" is inputted into the steady operation 
initiation temperature judging flag F3 in step SI 5. 

[0042] Next, in step SI 6, each input value of the evaporation initiation temperature judging flag Fl, the 
reforming initiation temperature judging flag F2, and the steady operation initiation temperature judging 
flag F3 is judged in the steady operation judging section of a control section 25. When any one input 
value of the evaporation initiation temperature judging flag Fl, the reforming initiation temperature 
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judging flag F2, and the steady operation initiation temperature judging flag F3 is "0", it judges that the 
fuel reformer 1 is warming-up operational status (when it is F1*F2*F3=0), and progresses to step S20. 
[0043] In step S20, warming-up operation mode is chosen and a warm-up is continued. An actuating 
signal is specifically sent to the 1st and 2 fuel injection equipments 12 and 13 from a control section 25. 
In the step S22 both, mixed liquor is supplied from the 2nd fuel injection equipment 13. in step S21, a 
original fuel is supplied to the evaporation section 3 from the 1st ftiel injection equipment 12 ~ Water 
fuel mixed gas generates and warming up of the reforming section 4, heat exchangers 5 and 7, CO 
removal section 6, piping 34, 35, and 36, and the derivation piping 41 is continued. Moreover, water fiiel 
mixed gas is sent to the combustion section 2 from the bypass piping 37 through a three-way cock 21, 
the hydrogen in water fuel mixed gas burns, and warming up of the combustion section 2 is carried out. 
[0044] Let the S/C ratio of the water fuel mixed gas generated at this time be the range of 0.7-1 .2. And 
air (oxygen) is sent from the starting combustion section 8, while this water fuel mixed gas is sent to the 
reforming section 4, in the reforming section 4, the reaction shown in above-mentioned reaction-formula 
(1) - (3) on the reforming catalyst advances, and the reformed gas containing hydrogen generates in it. 
[0045] For the reformed gas generated at this time, the molar quantity of the steam with which the S/C 
ratio of water fuel mixed gas is made into the range of 0.7-1.2, and is supplied to the reforming section 4 
is the theoretical reaction molar quantity (it is a mole ratio) of the water in a reforming reaction. Original 
fuel (methanol) : Since it becomes almost equal to water =1 : 1 , a steam does not remain in reformed gas 
after a reforming reaction. Even if the temperature of the heat exchangers 5 and 7 in the downstream of 
the reforming section, CO removal section 6, piping 34, 35, and 36, and the derivation piping 41 is low, 
dew condensation of a steam does not occur inside these piping or a device. 

[0046] Thus, a warm-up is continued and each detection temperature Tl and T2 of the 1st, 2nd, and 3rd 
thermometer 22, 23, and 24 and T3 go up gradually. 

[0047] Next, return, each detection temperature Tl and T2 of the 1st, 2nd, and 3rd thermometer 22, 23, 
and 24, and T3 are again read into step S2. Next, in step S3, it judges again whether the detection 
temperature T2 of the 2nd thermometer 23 exceeded the reforming initiation temperature Ty in the 
reforming initiation temperature judging section in a control section 25. 

[0048] If the reforming initiation temperature judging flag F2 is set to "1" for the detection temperature 
T2 of the 2nd thermometer 23 exceeding the reforming initiation temperature Ty (step S4), in step S5, 
supply of the fuel for starting to the starting combustion section 8 will be suspended. Thereby, although 
combustion of the starting combustion section 8 stops, only air is supplied and this air is sent to the 
reforming section 4 through piping 38. 

[0049] Next, in step S8, it judges again whether the detection temperature Tl of the 1st thermometer 22 
exceeded the evaporation initiation temperature Tx in the evaporation initiation temperature judging 
section in a control section 25. If the evaporation initiation temperature judging flag Fl is set to "1" for 
the detection temperature Tl of the 1st thermometer 22 exceeding the evaporation initiation temperature 
Tx (step S9), in step S10, supply of the fuel for combustion to the combustion section 2 will be 
suspended. 

[0050] Next, in step SI 3, it judges again whether detection temperature T3 of the 3rd thermometer 24 
exceeded the steady operation initiation temperature Tz in the steady operation initiation temperature 
judging section in a control section 25. If detection temperature T3 of the 3rd thermometer 24 exceeds 
the steady operation initiation temperature Tz, the steady operation initiation temperature judging flag 
F3 will be set to "1" (step SI 4), and it will progress to step SI 6. 

[0051] In step SI 6, each input value of the evaporation initiation temperature judging flag Fl, the 
reforming initiation temperature judging flag F2, and the steady operation initiation temperature judging 
flag F3 is again judged in the steady operation judging section of a control section 25. When all the 
input values of the evaporation initiation temperature judging flag Fl, the reforming initiation 
temperature judging flag F2, and the steady operation initiation temperature judging flag F3 are "1", it is 
judged that the fuel reformer 1 resulted [ from warming-up operational status ] in the steady operation 
condition (when it is F1*F2*F3=1), and it progresses to step S17. 

[0052] In step SI 7, steady operation mode is chosen and steady operation is started. While a stop signal 
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is sent to the 1st fuel injection equipment 12 from a control section 25 and supply in the evaporation 
section 3 of the original fuel from the 1st fuel injection equipment 12 makes it specifically stop (step 
SI 8), supply of the mixed liquor from the 2nd fuel injection equipment 13 is made to continue (step 
SI 9), and **** fuel mixed gas is made to generate. Moreover, the Mikata bulb 21 is changed and the 
derivation piping 41 is connected with a fuel cell 5 1 . Let the S/C ratio of the water fuel mixed gas 
generated at this time be the range of 1.5-2.5. And air (oxygen) is sent from the starting combustion 
section 8, while this water fuel mixed gas is sent to the reforming section 4, in the reforming section 4, 
the reaction shown in above-mentioned reaction-formula (1) - (3) on the reforming catalyst advances, 
and the reformed gas containing hydrogen generates in it. It becomes more superfluous [ the reformed 
gas generated at this time ] than the theoretical reaction molar quantity (original fuel (methanol): being a 
mole ratio water = 1 :1) of water [ in / in the molar quantity of the steam supplied to the reforming 
section 4 / a reforming reaction ], since the S/C ratio of water fuel mixed gas is made into the range of 
1.5-2.5, and the steam for this excess will remain in reformed gas after a reforming reaction. The 
reformed gas containing the steam for this excess is supplied to a fuel cell 51 through CO removal 
section 6 and the Mikata bulb 21, and water is supplied to the poly electrolyte film of a fuel cell 51. 
[0053] In addition, if the S/C ratio of the water fuel mixed gas at this time (steady operation condition) 
is 1 .5 or less Since a water vapor content falls, the water vapor content which remains in reformed gas 
decreases and it becomes impossible to supply sufficient water for the polyelectrolyte film of a fuel cell 
51, if a S/C ratio exceeds 2.5 preferably Since a water vapor content increases, the steam beyond the 
need remains in reformed gas and water piles up in piping, device, or fuel cell 51 of the downstream of 
the reforming section 4, it is not desirable. 

[0054] Moreover, since the temperature of the derivation piping 41 is rising to the temperature 
(temperature which can be operated steadily) which a steam does not already dew, a steam does not dew 
inside the derivation piping 41. Moreover, if the temperature of the derivation piping 41 is rising to the 
temperature which can be operated steadily, since the heat exchangers 5 and 7 in the upstream, CO 
removal section 6, and the temperature of piping 34, 35, and 36 are rising to temperature higher 
naturally than the derivation piping 41, a steam will not dew inside these piping or a device. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the fuel reformer for fuel cells which is 
the operation gestalt of this invention. 

[Drawing 2] It is a flow chart for explaining actuation of the control section of the fuel reformer for fuel 
cells which is the operation gestalt of this invention. 

[Drawing 3] It is the block diagram showing the configuration of the conventional fuel reformer for fuel 
cells. 

[Description of Notations] 

1 [ -- Reforming section, ] The fuel reformer for fuel cells, 2 The combustion section, 3 -- The 
evaporation section, 4 5 Seven [ -- The 1st fuel injection equipment (the 1st feed zone), ] » A heat 
exchanger, 6 -- CO removal section, 8 - The starting combustion section, 12 13 [ The 2nd 
thermometer, 24 / - The 3rd thermometer (temperature detection means), 25 / A control section 
(control means), 37 / Bypass piping (bypass path) 41 / Derivation piping (derivation path) 51 / 
Fuel cell ] - The 2nd fuel injection equipment (the 2nd feed zone), 21 - A three-way cock (passage 
selector valve), 22 - The 1st thermometer, 23 

[Translation done.] 
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[Drawing 2] 
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[Drawing 3] 
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